Bovine miR-146a regulates inflammatory cytokines of bovine mammary epithelial cells via targeting the TRAF6 gene.
It has been reported previously that bovine miR-146a (bta-miR-146a) is significantly differentially expressed in mammary glands infected with mastitis, compared with healthy udders. This suggests that bta-miR-146a plays an important role in the regulation of mammary inflammation. However, the specifics of this function have yet to be elucidated. Bovine mammary epithelial cells (bMEC) represent the first line of defense against pathogens and have important roles in initiating and regulating inflammatory responses and innate immunity during infection. In this study, a double luciferase reporter assay was used to confirm that bta-miR-146a directly targets the 3' UTR of the tumor-necrosis factor receptor-associated factor 6 (TRAF6) gene. To elucidate the role of bta-miR-146a in innate immune responses, either a mimic or inhibitor of bta-miR-146a was transfected into bMEC stimulated with lipopolysaccharide, which activates the innate immune response through the toll-like receptor (TLR) 4/nuclear factor (NF)-κB signaling pathway. Forty-eight hours posttransfection, quantitative real-time PCR and Western blots were used to detect the expressions of the related genes and proteins, respectively. An ELISA was used to measure the quantity of inflammatory factors in culture supernatants. The results showed that bta-miR-146a significantly inhibits both mRNA and protein expression levels of bovine TRAF6, and ultimately suppresses downstream expression of NF-κB mRNA and protein. As a result, production of NF-κB-dependent inflammatory mediators such as tumor necrosis factor α, IL-6, and IL-8 are suppressed following lipopolysaccharide stimulation of bMEC. Thus, we concluded that bta-miR-146a acts as a negative feedback regulator of bovine inflammation and innate immunity through downregulation of the TLR4/TRAF6/NF-κB pathway. This study presents a potential regulatory mechanism of bta-miR-146a on immune responses in bovine mammary infection and may provide a potential therapeutic target for mastitis.